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!
B&%'%(7#)'*!+#!.%!$#&7*+*)'7'7-!
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ABSTRACT
Context:8LMWVIZMI[EMQIHXSYTHEXIXLIGYVVIRXIZMHIRGISRXLIIJ½GEG]SJXLI
EHNYRGXMZIYWISJPSGEPERHW]WXIQMGERXMQMGVSFMEPWMRXLIXVIEXQIRXSJTIVMSHSRXMXMW
and to assess whether it might improve the clinical limitations and shortcomings of 
standard nonsurgical treatment in the management of periodontitis.
Evidence Acquisition: Relevant randomized clinical trials (RCT) with more than 
QSRXLWSJJSPPS[YTTYFPMWLIHJVSQXSJSVW]WXIQMGERXMQMGVSFMEPW
and from 2008 to 2012 for local antimicrobials, were searched in Medline and 
GVMXMGEPP]EREP]^IH7GMIRXM½GIZMHIRGIIZEPYEXIHMRHMJJIVIRXW]WXIQEXMGVIZMI[WERH
VIZMI[WTVIWIRXIHEX)YVSTIERERH;SVPH;SVOWLSTW[IVIEPWSMRGPYHIH3RP]
adjunctive therapies were considered in the present review: articles comparing 
HIFVMHIQIRX EPSRI SV TPYW TPEGIFS ZIVWYW HIFVMHIQIRX TPYW W]WXIQMG SV PSGEP
antimicrobials were included.
Evidence Synthesis:%HNYRGXMZIW]WXIQMGERXMQMGVSFMEPWLEZIFIIRIZEPYEXIHFSXL
in aggressive and chronic periodontitis: in aggressive periodontitis, amoxicillin and 
QIXVSRMHE^SPILEZIFIIRI\XIRWMZIP]WXYHMIHVITSVXMRKGPMRMGEPERHQMGVSFMSPSKM-
GEP FIRI½XW MR GLVSRMG TIVMSHSRXMXMW HMJJIVIRX TVSHYGXW EVI YRHIV WGVYXMR] WYGL
EW E^MXLVSQ]GMR8LI GPMRMGEP IJ½GEG] SJ PSGEP ERXMQMGVSFMEPW EPXLSYKL I\XIRWMZIP]
HIQSRWXVEXIH MWWXMPPWYVVSYRHIHF]EGSRWXERXHIFEXISRXLIGSWXIJJIGXMZIRIWW
evaluation and on its adequate indications.
Conclusions:(IWTMXIXLIGPMRMGEPIJ½GEG]SJXLIEHNYRGXMZIYWISJPSGEPERHW]WXIQ-
MGERXMQMGVSFMEPWHIQSRWXVEXIHMR6'8WERHMRW]WXIQEXMGVIZMI[WXLIVIMWEPEGOSJ
IZMHIRGIXSWYTTSVX[IPPHI½RIHGPMRMGEPTVSXSGSPWMRGPYHMRKTVSHYGXWERHHSWEKIW
INTRODUCTION
IX MW[MHIP]EGGITXIHXLEXTIVMSHSRXEPHMWIEWIWEVITPEUYIMRHYGIHMR¾EQQEXSV]GSRHMXMSRWEJJIGXMRKXLITIVMSHSRXMYQERHMJPIJXYRXVIEXIHXLI]QE]PIEHXSHI-
WXVYGXMSRSJ XLIXSSXLWYTTSVXMRKETTEVEXYWERHIZIRXYEPP] XSXLIXSSXL1 These 
GSRHMXMSRWEVIGEYWIHF]TEXLSKIRMGFEGXIVMEPWTIGMIW1 that adhere to tooth sur-
JEGIWSVKERM^IHMRGSQTPI\GSQQYRMXMIWJSVQMRKFMS½PQW2 Among the more than 
HMJJIVIRXFEGXIVMEPWTIGMIWXLEXLEZIFIIRMHIRXM½IHMRXLISVEPQMGVSFMSXESRP]
EWQEPPKVSYTSJXSWTIGMIWLEWFIIRMHIRXM½IHEWFIMRKWMKRM½GERXP]EWWSGM-
ated with the initiation and progression of periodontitis.3,4 In spite of this micro-
FMEP WTIGM½GMX] LS[IZIV XLI WXERHEVH XVIEXQIRX SJ TIVMSHSRXMXMW VIQEMRW LMKLP]
YRWTIGM½GQEMRP]GSRWMWXMRKSJ XLIQIGLERMGEPHIFVMHIQIRXSJ XLI VSSX WYVJEGI
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A systematic review on the effects
of local antimicrobials as adjuncts
to subgingival debridement,
compared with subgingival
debridement alone, in the
treatment of chronic periodontitis
Matesanz-Pe´rez P, Garcı´a-Gargallo M, Figuero E, Bascones-Martı´nez A, Sanz M,
Herrera D. A systematic review on the effects of local antimicrobials as adjuncts to
subgingival debridement, compared with subgingival debridement alone, in the treatment
of chronic periodontitis. J Clin Periodontol 2013; 40: 227–241. doi: 10.1111/jcpe.12026.
Abstract
Aims: To update the existing scientific evidence on the efficacy of local antimicrobials
as adjuncts to subgingival debridement in the treatment of chronic periodontitis.
Material and Methods: Fifty-six papers were selected, reporting data from 52
different investigations. All the studies reported changes in probing pocket depth
(PPD) and clinical attachment level (CAL) and most in plaque index (PlI) and/or
bleeding on probing (BOP). Meta-analyses were performed with the data
retrieved from the studies fulfilling the inclusion criteria.
Results: The overall effect of the subgingival application of antimicrobials was
statistically significant (p = 0.000) for both changes in PPD and CAL with a
weighted mean difference (WMD) of !0.407 and !0.310 mm respectively. No
significant differences occurred for changes in BOP and PlI. Subgingival applica-
tion of tetracycline fibres, sustained released doxycycline and minocycline demon-
strated a significant benefit in PPD reduction (WMD between 0.5 and 0.7 mm).
The rest of the tested outcomes demonstrated a high heterogeneity. The local
application of chlorhexidine and metronidazole showed a minimal effect when
compared with placebo (WMD between 0.1 and 0.4 mm).
Conclusions: The scientific evidence supports the adjunctive use of local antimi-
crobials to debridement in deep or recurrent periodontal sites, mostly when using
vehicles with proven sustained release of the antimicrobial.
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The gold standard in the treatment of
periodontitis is mechanical debride-
ment of the pockets by scaling and root
planing (SRP) (Hung & Douglass
2002). This approach is a demanding
therapeutic procedure and it has limita-
tions, mainly related with the inability
to access to deep pockets and furca-
tions and to eliminate certain patho-
gens (Caffesse et al. 1986, Greenstein
2000). Moreover, there are well-docu-
mented secondary effects (gingival
recession, loss of tooth substance,
dentin hypersensitivity, etc.) (Haffajee
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Abstract
Background The main indication of the adjunctive use of
local antimicrobials lies around situations in which the out-
come of non-surgical mechanical treatment results in a limited
number of residual pockets. The purpose of this investigation
was to evaluate the clinical and microbiological effects of the
subgingival application of a xanthan-based 1.5% chlorhexi-
dine (CHX) gel (Xan–CHX), adjunctive to scaling and root
planing (SRP) in localized periodontitis.
Methods Periodontitis patients with four to ten residual (after
conventional SRP) or relapsing (during supportive periodontal
treatment) pockets were recruited and randomized to receive
SRP plus the subgingival application of (Xan–CHX) or SRP
plus a placebo gel. Supragingival plaque, bleeding on probing
(BOP), probing pocket depth (PPD), and clinical attachment
level were evaluated with a computerized probe at baseline,
and after 1, 3, and 6 months. Subgingival samples were also
collected for the microbiological analysis. Statistical analysis
used ANOVA and chi-square tests.
Results Overall, the clinical results were better in the test
group, with significant changes in BOP (between baseline
and 3months) and with a significant increase in the proportion
of shallow pockets (1–3 mm) at 6 months. These results did
not result in significant intergroup differences. The microbio-
logical impact was limited in both treatment groups.
Conclusion The adjunctive use of Xan–CHX may improve,
although to a limited extent, the clinical outcomes (BOP and
PPD), in chronic periodontitis patients with “residual” or “re-
lapsing” pockets, but no significant differences were detected
between groups. No side effects, neither clinical nor microbi-
ological, were detected after the use of the test product.
Clinical relevance Adjunctive use of slow-released chlorhex-
idine might be considered in the management of periodontal
disease and gingival inflammation to reduce the need for
periodontal surgery.
Keywords Chlorhexidine . Local antimicrobials . Xanthan
gum . Periodontitis . Therapy
Introduction
Periodontal diseases are plaque-induced chronic inflamma-
tory conditions affecting the periodontium. In periodontitis,
the disease process involves destruction of the tooth-
supporting tissues that if left untreated, can lead to mobility
and subsequent tooth loss [1]. Periodontitis is caused by
microorganisms residing in the subgingival biofilm that
require a susceptible host to elicit the chronic inflammatory
reaction responsible of the tissue destruction. Although
more than 500 different microorganisms can be found in
the subgingival microbiota, only a limited number of bacte-
rial species, the so-called periodontal pathogens, such as
Aggregatibacter actinomycetemcomitans, Porphyromonas
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o+%3&'!>'#!Q/</*'*+5-!()!E+?&'0!()!.).&'*+*<+-'!c$*.+0+.)wd9!Y/-'!(+0.'<#!
!
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o+%3&'!>?#!Q/</*'*+5-!()!E+?&'0!()!.).&'*+*<+-'!c$*.+0+.)wd9!Y/-'!,)0+'<#!
!
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!
!
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!
!
!
!
!
!
!
  52 
o+%3&'!1!#![)<)**+5-!()!<'0!?/<0'0!&)0+(3'<)0!.&'0!)<!&'0:'(/!;!'<+0'(/!&'(+*3<'&!F!
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o+%3&'!G#!$:<+*'*+5-!()<!%)<!()!*</&U)R+(+-'WR'-.'-/!)-!<'0!</*'<+Y'*+/-)0!0)<)**+/-'('0#!!
!
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=@,i5K!C,A6:,@!,@!1@N>VA!!
!
=DABC=9B!
!
1@BC5"69B15@!
!
".! +0! p+()<;! '**):.)(! .U'.! :)&+/(/-.'<! (+0)'0)0! '&)! :<'T3)W+-(3*)(! +-E<',,'./&;!
*/-(+.+/-0! 'EE)*.+-%! .U)! :)&+/(/-.3,V! '-(! +E! <)E.! 3-.&)'.)(V! .U);! ,';! <)'(! ./!
()0.&3*.+/-!/E!.U)!.//.UW03::/&.+-%!'::'&'.30!'-(!)B)-.3'<<;V!*'30)!.//.U!</00#!H-!.U)!
/.U)&! U'-(V! ()0:+.)! .U)! )R.)-()(! g-/p<)(%)! .U'.! .U+0! (+0)'0)! +0! 0+%-+E+*'-.<;!
'00/*+'.)(! p+.U! 7O! ./! 7G! ?'*.)&+'<! 0:)*+)0V! .U)! %/<(! 0.'-('&(! +0! ,)*U'-+*'<!
()?&+(),)-.! /E! .U)! :/*g).0! ?;! 0*'<+-%! '-(! &//.! :<'-+-%V! pU+*U! &),'+-0! U+%U<;!
3-0:)*+E+*!.'g+-%!+-./!'**/3-.!.U)!,+*&/?+'<!0:)*+E+*+.;!/E!+.0!).+/</%;#!
!
"-! E'*.V! '<.U/3%U! )EE+*+)-.V! .U)! ,)*U'-+*'<! '::&/'*U! +0! '! (),'-(+-%! .U)&':)3.+*!
:&/*)(3&)! p+.U! -3,)&/30! <+,+.'.+/-0! '-(! 0U/&.*/,+-%0V! ,'+-<;! &)<'.)(! p+.U! .U)!
+-'?+<+.;! ./! '**)00! ./! ()):! :/*g).0! '-(! +-'**)00+?<)! 0+.)0V! <)'B+-%! *)&.'+-! &)0+(3'<!
:'.U/%)-0!'E.)&!.U)!.&)'.,)-.#!!
!
J/&)/B)&V! .U)&)! '&)!p)<<W(/*3,)-.)(! 0)*/-('&;! )EE)*.0V! 03*U! '0! %+-%+B'<! &)*)00+/-V!
</00!/E!.//.U!03?0.'-*)V!()-.+-!U;:)&0)-0+.+B+.;V!).*#!
!
k+.U! .U)! +-.)-.+/-! /E! /B)&*/,+-%! .U)0)! 3-()0+&'?<)! 0+.3'.+/-0V! (+EE)&)-.! '(I3-*.+B)!
.U)&':+)0! U'B)! ?))-! ()B)</:)(i! ,'+-<;! .U)! 30)! /E! 0;0.),+*! /&! </*'<! '-.+,+*&/?+'<!
'%)-.0#!!
!
$<.U/3%U! 0;0.),+*! '-.+,+*&/?+'<0! U'B)! ?))-! p+()<;! )B'<3'.)(V! '-(! +.! +0! g-/p-! .U'.!
.U);!+,:&/B)!*<+-+*'<!/3.*/,)0V!.U)+&!30)!+0!-/.!E&))!/E!&+0g0V!'-(!.U)+&!30)!0U/3<(!?)!
g):.! E/&! :'&.+*3<'&! *+&*3,0.'-*)0#! AU)! 30)! /E! </*'<! '-.+,+*&/?+'<0! '0! '-! '(I3B'-.! ./!
*/-B)-.+/-'<! -/-W03&%+*'<! .&)'.,)-.! /E! :)&+/(/-.+.+0! '&+0)0! E&/,! .U)! '..),:.! ./!
,+-+,+Y)! .U)! <+,+.'.+/-0!'-(!0U/&.*/,+-%0!/E! .U+0!,/('<+.;!/E! .&)'.,)-.V!?3.!'<0/! ./!
&)(3*)!.U)!&+0g0!/E!0;0.),+*!'-.+?+/.+*0V!)0:)*+'<<;!,+*&/?+'<!&)0+0.'-*)0#!!
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!
AU)!,'+-!+-(+*'.+/-!/E!.U)!'(I3-*.+B)!30)!/E!</*'<!'-.+,+*&/?+'<0!<+)0!'&/3-(!0+.3'.+/-0!
+-!pU+*U!.U)!/3.*/,)!/E!-/-W03&%+*'<!.&)'.,)-.!&)03<.0!+-!'!<+,+.)(!-3,?)&!/E!&)0+(3'<!
()):!:)&+/(/-.'<!:/*g).0V!/&!)B)-!+-!*'0)0!/E!</*'<+Y)(!&)<':0)!/E!.U)!(+0)'0)#!"-!.U)0)!
*'0)0V! .U)! :/00+?+<+.;! /E! */,?+-+-%! </*'<! '-.+,+*&/?+'<0!p+.U! 0*'<+-%! '-(! &//.! :<'-+-%!
c[28d!'0!'-!'<.)&-'.+B)!./!03&%+*'<!.&)'.,)-.!),)&%)0!'0!'!0'E)&!/:.+/-!.U'-!0;0.),+*!
'-.+,+*&/?+'<0#!
!
!
:=B,C1=>;!:,BM5"A!=@"!C,A6>BA!
o/&!.U)!'**/,:<+0U,)-.!/E!.U+0!.U)0+0V!.U&))!:':)&0!p)&)!p&+..)-!'-(!:3?<+0U)(#!AU)!
.U&))! /E! .U),! E/<</p)(! '! <+-)! /E! &)0)'&*U! +-!pU+*U!p)! .&+)(! ./! %/! E&/,! .U)! %)-)&'<!
+-E/&,'.+/-!./!.U)!,/0.!:&)*+0)!('.'!'?/3.!0/,)!:'&.+*3<'&!</*'<!'-.+,+*&/?+'<0#!!
!
AU)!,'+-!0.&3*.3&)!/E!/3&!p/&g!p'0!0)..<)(!'&/3-(!+.0!,'+-!/?I)*.+B)09!
!
AU)!/?I)*.+B)0!/E!.U+0!p/&g!p)&)!./!'-'<;0)!'-(!3:('.)!.U)!)R+0.+-%!g-/p<)(%)!'?/3.!
0;0.),+*! '-(! </*'<! '-.+,+*&/?+'<0! +-! .U)! .&)'.,)-.! /E! :)&+/(/-.+.+0! c:':)&! 7dV! '-(V!
,/&)! 0:)*+E+*'<<;V! ./! (+B)! +-./! .U)! )R+0.+-%! ('.'! &)<'.)(! ./! </*'<! '-.+,+*&/?+'<0! '0!
'(I3B'-.0!./!0*'<+-%!'-(!&//.!:<'-+-%!c:':)&!>d#!$<0/V!p)!p'-.)(!./!.)0.!.U)!*<+-+*'<!'-(!
,+*&/?+'<!)EE+*'*;!/E!'!R'-.U'-!'-(!*U</&U)R+(+-)!%)<!'.!7#Ge!()<+B)&)(!./%).U)&!p+.U!
[28#!
!
AU)!E+&0.!.'&%).!p'0!,).!?;!&)B+)p+-%!&'-(/,+0)(!*<+-+*'<!.&+'<0!:3?<+0U)(!3:!./!>O7>#!
AU+0!-'&&'.+B)! &)B+)p!'+,)(! ./!'-'<;0)! .U)! *3&&)-.! */-*):.0!/-! .U)!30)!/E! </*'<! '-(!
0;0.),+*! '-.+,+*&/?+'<0! +-! .U)! .&)'.,)-.! /E! :)&+/(/-.+.+0! '-(! ./! 3:('.)! .U)! *3&&)-.!
g-/p<)(%)!p+.U!.U)!,/0.!&)*)-.!0*+)-.+E+*!)B+()-*)#!AU)!*/-*<30+/-!'*U+)B)(!p'0!.U'.!
(+EE)&)-.<;! ./! 0;0.),+*! '-.+,+*&/?+'<0V! pU+*U! '&)! ()<+B)&)(! '**/&(+-%! ./! '-! 0:)*+E+*!
:&/./*/<! '-(! :&/,/.)! '<&)'(;! g-/p-! '((+.+/-'<! ?)-)E+.0! ./! [28V! .U)! 0+.3'.+/-0! +-!
pU+*U! </*'<! '-.+,+*&/?+'<0! 0U/3<(! ?)! '(,+-+0.)&)(V! '-(! .U)! p';! +-! pU+*U! .U)!
'(,+-+0.&'.+/-!0U/3<(!?)!(/-)!'&)!-/.!0.+<<!*<)'&#!AU)!)B'<3'.+/-!/E!.U)!&)03<.0!/E!.U+0!
p/&g! &)B)'<)(! .U'.! .U)! ,/0.! &)*)-.! 0;0.),'.+*! &)B+)p0! U+%U<+%U.)(! .U)! ?)-)E+*+'<!
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)EE)*.! /E! </*'<! '-.+,+*&/?+'<0! pU)-! 30)(! '0! '(I3-*.0! ./! [28#!J/&)/B)&V! .U)! &)B+)p0!
U'B)!'<0/!(+0.+-%3+0U)(!.U)!<'*g!/E!0+%-+E+*'-.!'(B)&0)!)EE)*.0!pU)-!'-.+,+*&/?+'<0!'&)!
'::<+)(! ./:+*'<<;V! 0+-*)! /-<;! ,+-/&! %+-%+B'<! */,:<+*'.+/-0! p)&)! &):/&.)(#! "-! &)*)-.!
;)'&0V!E)p!:3?<+*'.+/-0!U'B)!?))-!:3?<+0U)(!/-!.U)!./:+*V!)0:)*+'<<;!+-!.U)!.&)'.,)-.!
/E! *U&/-+*! :)&+/(/-.+.+0#! [.+<<V! .U)&)! +0! '! */-0.'-.! ()?'.)! /-! .U)! */0.W)EE)*.+B)-)00!
)B'<3'.+/-! '-(! /-! .U)! '()T3'.)! +-(+*'.+/-0V! pU+*U! U+%U<+%U.! .U)! -))(! /E! E3&.U)&!
&)0)'&*U#!
!
$0! '! <+,+.'.+/-! E/&! .U+0! E+&0.! 0.3(;V! p)! ,30.! 0';! .U'.! .U)! &)03<.0! E&/,! .U)! &)*)-.<;!
:3?<+0U)(! 0.3(+)0! +-! pU+*U! /3&! &)B+)p! p'0! ?'0)(! '&)! &'.U)&! U).)&/%)-)/30V! pU'.!
U+%U<+%U.)(! .U)! -))(! E/&! '! ()):)&! '-'<;0+0! /E! .U)! <+.)&'.3&)! '-(! .U)! +-E/&,'.+/-!
'B'+<'?<)!+-!.U)!0*+)-.+E+*!*/,,3-+.;#!
!
k+.U!.U+0!+-.)-.+/-V!'-(!p+.U!.U)!'+,!/E!.&;+-%!./!E+%3&)!/3.!.U)!&)'<!*<+-+*'<!)EE+*'*;!/E!
.U+0!,/('<+.;!/E!.&)'.,)-.V!pU+*U!p'0!/3&!0)*/-(!/?I)*.+B)V!'!0;0.),'.+*!&)B+)p!p+.U!
,).'W'-'<;0+0! p'0! :)&E/&,)(#! "-! .U+0! &)B+)pV! +-E/&,'.+/-! p'0! )R.&'*.)(! E&/,! '<<!
)R+0.+-%!('.'!:3?<+0U)(! E&/,!7ffO`0! ./!/3&!(';0#! G4!:':)&0!p)&)! 0)<)*.)(V! &):/&.+-%!
('.'! E&/,! G>! (+EE)&)-.! +-B)0.+%'.+/-0#! $<<! .U)! 0.3(+)0! &):/&.)(! *U'-%)0! +-! :&/?+-%!
:/*g).!():.U!c88Nd!'-(!*<+-+*'<!'..'*U,)-.!<)B)<!cQ$^d!'-(!,/0.!+-!:<'T3)!+-()R!c8<"d!
'-(q/&! ?<))(+-%! /-! :&/?+-%! c\H8d#! J).'W'-'<;0)0! p)&)! :)&E/&,)(! p+.U! .U)! ('.'!
&).&+)B)(!E&/,!.U)!0.3(+)0!E3<E+<<+-%!.U)!+-*<30+/-!*&+.)&+'#!
!
"-! E+&0.! :<'*)V! '<<! 0.3(+)0! p)&)! '-'<;0)(! ./%).U)&! 03?%&/3:+-%! .U),! ?;! .U)!
'-.+,+*&/?+'<!3.+<+Y)(#!"-!'((+.+/-V!)'*U!'-.+,+*&/?+'<!p'0!'00)00)(!+-():)-()-.<;#!AU)!
/B)&'<<! )EE)*.! /E! .U)! 03?%+-%+B'<! '::<+*'.+/-! /E! '-.+,+*&/?+'<0! p'0! 0.'.+0.+*'<<;!
0+%-+E+*'-.!c:rO#OOOd!E/&!?/.U!*U'-%)0!+-!88N!'-(!Q$^!p+.U!'!p)+%U.)(!,)'-!(+EE)&)-*)!
ckJNd!/E!WO#1OL!,,!'-(!WO#@7O!,,V!&)0:)*.+B)<;#!b/!0+%-+E+*'-.!(+EE)&)-*)0!/**3&&)(!
E/&! *U'-%)0! +-! \H8! '-(! 8<"#! [3?%+-%+B'<! '::<+*'.+/-! /E! .).&'*;*<+-)! E+?&)0V! 030.'+-)(!
&)<)'0)(! (/R;*;*<+-)! '-(! ,+-/*;*<+-)! (),/-0.&'.)(! '! 0+%-+E+*'-.! ?)-)E+.! +-! 88N!
&)(3*.+/-!ckJN!?).p))-!O#GWO#L!,,d#!AU)!&)0.!/E!.U)!.)0.)(!/3.*/,)0!(),/-0.&'.)(!
'!U+%U!U).)&/%)-)+.;#!AU)!</*'<!'::<+*'.+/-!/E!*U</&U)R+(+-)!'-(!,).&/-+('Y/<)!0U/p)(!
'! ,+-+,'<! )EE)*.! pU)-! */,:'&)(! p+.U! :<'*)?/! ckJN! ?).p))-! O#7WO#1! ,,d#!
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b)B)&.U)<)00V!.U)!U+%U!U).)&/%)-)+.;!',/-%!.U)!0.3(+)0!+-*<3()(!+-!.U)!,).'W'-'<;0+0!
U+%U<+%U.)(! .U)! -))(! E/&! '! 03?0)T3)-.! '-'<;0+0! ?;! 03?%&/3:0#! AU)&)E/&)V! ('.'! p)&)!
'<0/! '-'<;0)(!%&/3:+-%! &)03<.0! +-! .)&,0!/E! *<+-+*'<! *U'-%)0!?;! .)0.)(!:&/(3*.! '-(V! +-!
0/,)! 0.3(+)0V! ?;! E/<</pW3:!:)&+/(! '-(! 0.3(;!()0+%-#!b)B)&.U)<)00V! .U+0! 03?%&/3:+-%V!
U/p)B)&V! (+(! -/.! B'&;! .U)! ,'+-! .&)-(! /E! .U)! &)03<.0V! (),/-0.&'.+-%! 0+%-+E+*'-.!
(+EE)&)-*)0!+-!,/0.!/E!.U)!.)0.)(!*<+-+*'<!B'&+'?<)0!E'B/3&+-%!.U)!.)0.!%&/3:#!!
!
AU+0! 0)*/-(! :':)&! '<</p)(! 30! ./! */-E+&,! .U'.! .U)! /**3&&)-*)! /E! '(B)&0)!
)EE)*.q*/,:<+*'.+/-0!p+.U!.U)!30)!/E!</*'<!'-.+,+*&/?+'<0!+0!,+-+,'<V!p+.U/3.!&):/&.+-%!
0+%-+E+*'-.!'(B)&0)!)EE)*.0#!H-<;!,+-/&!%+-%+B'<!*/,:<+*'.+/-0!p)&)!&):/&.)(!'EE)*.+-%!
?/.U!.U)!*/-.&/<!'-(!.U)!.)0.!%&/3:0#!
!
^'0.<;V!.U+0!p/&g!'+,)(!./!'-'<;0)!.U)!*<+-+*'<!'-(!,+*&/?+/</%+*'<!)EE+*'*;!/E!'!R'-.U'-W
*U</&U)R+(+-)! '.! 7#Ge! %)<V! pU+*U! +0! 'B'+<'?<)! +-! .U)! ,'&g).V! '-(! '?/3.! pU+*UV!
(+0*&):'-.!('.'!U'B)!?))-!:3?<+0U)(#!!
!
AU)&)!+0!'!?&/'(!&'-%)!/E!'B'+<'?<)!'-.+,+*&/?+'<!'%)-.0V!'-(!/-<;!'!<+,+.)(!-3,?)&!U'0!
0U/p-!)EE+*'*;!pU)-!'::<+)(!</*'<<;!+-!.U)!.&)'.,)-.!/E!:)&+/(/-.+.+0#!AU);!'&)!,'+-<;!
'-.+?+/.+*0V! 03*U! '0! ,+-/*;*<+-)V! (/R;*;*<+-)V! ,).&/-+('Y/<)V! '-(! .).&'*;*<+-)V!
'<.U/3%U! .U)! '-.+0):.+*! '%)-.! *U</&U)R+(+-)! cQFPd! U'0! '<0/! (),/-0.&'.)(! '(I3-*.+B)!
*<+-+*'<! )EE+*'*;#! F/p)B)&V! 30+-%! '-.+0):.+*0! +-0.)'(! /E! '-.+?+/.+*0! U'0! .U)! *<)'&!
'(B'-.'%)! /E! &)(3*+-%! .U)! *U'-*)0! /E! ()B)</:+-%! ,3<.+W?'*.)&+'<! &)0+0.'-*)0#!
8'&.+*3<'&<;V!p)!:)&E/&,)(!/3&!&)0)'&*U!p+.U!'!R'-.U'-!'-(!QFP!%)<! cQU</0+.)wd#!AU+0!
%)<! +0! '! */,?+-'.+/-! /E! .p/! QFP! E/&,3<'.+/-09! O#Ge! QFP! (+%<3*/-'.)! '-(! 7#Oe! QFP!
(+U;(&/*U</&+()#! QFP! (+%<3*/-'.)! +0! <+?)&'.)(! +-! .U)! E+&0.! (';! '-(! '*U+)B)0! '!
*/-*)-.&'.+/-! {7OO! s%q,<V! pU+*U! +0! ,'+-.'+-)(! E/&! '-! 'B)&'%)! /E! 4Wf! (';0#! QFP!
(+U;(&/*U</&+()!+0!&)<)'0)(!+-!.U)!E/<</p+-%!(';0!'-(!,'+-.'+-0!.U)!?'*.)&+/0.'.+*!'-(!
?'*.)&+*+('<!*/-*)-.&'.+/-0!E/&!'.!<)'0.!>!p))g0!c{O#7O!|%q,<d.!!
!
o/&! /3&! .U+&(! /?I)*.+B)V! p)! :)&E/&,)(! '! &'-(/,+Y)(V! :<'*)?/W*/-.&/<<)(V! :'&'<<)<W
()0+%-)(! 4W,/-.U! *<+-+*'<! .&+'<V! E/&!pU+*U! '! 0',:<)! /E! >1! 03?I)*.0!p+.U! &)E&'*./&;! /&!
&)*3&&)-.! :)&+/(/-.+.+0! p'0! .'g)-#! "-! '<! *'0)0V! pU).U)&! .U)! .)0.)(! :&/(3*.! /&! .U)!
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:<'*)?/!p'0!'::<+)(!+-!.U)!0)<)*.)(!0+.)0#!Q<+-+*'<!/3.*/,)!B'&+'?<)0!p)&)!&)*/&()(!'.!
?'0)<+-)V!7V!@!'-(!4!,/-.U0!'.!.U)!0)<)*.)(!.)).UV!'.!0+R!0+.)0!:)&!.//.UV!?;!,)'-0!/E!'!
*/,:3.)&+Y)(V! )<)*.&/-+*! :)&+/(/-.'<! :&/?)! co</&+('w! :&/?)V! o</&+('! 8&/?)!
Q/&:/&'.+/-V!_'+-0B+<<)V!o^V!j[$d!?;!.p/!*'<+?&'.)(!)R',+-)&0#!!
!
$E.)&!0+R!,/-.U0V!,+-/&!(+EE)&)-*)0!p)&)!E/3-(!?).p))-!%&/3:0!+-!E'B/3&!/E!.U)!.)0.!
cO#71! ,,! +-! 88N! &)(3*.+/-0! '-(! O#7f! ,,! +-! Q$^! %'+-0d#! AU)0)! &)03<.0! '&)! ?)</p!
:&)B+/30!('.'!'*U+)B)(!+-!/.U)&!&)0)'&*U)0V!'-(!+-!&)0:)*.!./!,+*&/?+/</%+*'<!*U'-%)0V!
-/!0+%-+E+*'-.!+-.)&%&/3:!(+EE)&)-*)0!p)&)!E/3-(#!
!
AU)!(+0.'-*)!?).p))-!/3&! &)03<.0!'-(!/.U)&0!:&)B+/30<;!:3?<+0U)(!*'-!?)! I30.+E+)(! +-!
:'&.!?;!.U)!0)<)*.)(!0',:<)#!H3&!:/:3<'.+/-!U'(!,/()&'.)!:)&+/(/-.+.+0V!'-(!:&/?'?<;!
()):)&! :/*g).0!p/3<(! U'B)! U'(! '! U+%U)&! :/.)-.+'<! E/&! +,:&/B),)-.! .U'-! 0U'<</p)&!
/-)0#!
!
95@9>6A15@A!
!
AU)!*/-*<30+/-0!/E!.U+0!p/&g!*'-!?)!'-0p)&)(!E&/,!/3&!+-+.+'<!/?I)*.+B)09!
!
"-!%)-)&'<V!+.!*'-!?)!*/-*<3()(!.U'.V!+-!B+)p!/E!.U)0)!.U&))!:':)&0V!</*'<!'-.+,+*&/?+'<0V!
'0! '(I3B'-.0! ./! 0*'<+-%! '-(! &//.! :<'-+-%V! 0+%-+E+*'-.<;! +,:&/B)! .U)! *<+-+*'<! &)03<.0! /E!
-/-W03&%+*'<!,)*U'-+*'<! .&)'.,)-.!'</-)#!b)B)&.U)<)00V! -)+.U)&! '!:'&.+*3<'&!:&/(3*.V!
-/&!'!0:)*+E+*!:&/./*/<!/E!.&)'.,)-.!*'-!?)!&)*/,,)-()(#!!!
!
J/&)!0:)*+E+*'<<;V!/3&!*/-*<30+/-0!'&)!.U'.9!
W N)0:+.)! .U)! *<+-+*'<! )EE+*'*;! /E! .U)! '(I3-*.+B)! 30)! /E! </*'<! '-(! 0;0.),+*!
'-.+,+*&/?+'<0V!(),/-0.&'.)(!+-!2QA!'-(!+-!0;0.),'.+*!&)B+)p0V!.U)&)!+0!'! <'*g!
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